
This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



S gj uj S 
Application Number 



10-2003-0051140 



| g B i i 
Date of Application 



2003^ 07 M 24m 
JUL 24. 2003 



© §J PJ 

Applicant(s) 




Korea Advanced Institute of Science and Technoh 



2004 



t3 



02 



m 



05 



COMMISSIONER 




102fl|i0051140 #3 U*}: 2004/2/6 

1^4*1' 
[4=^1 xH J 

IHISSJXU 2003.07.24 

[^S°J SSI e^UinWH EH@g 01 ge!- dK)|2£!/H2| *IIS&fS 

[ = §2J SI Method for Manufacturing a Biosensor Using the High Density 

Carbon Nanotube Pattern 

[SSI sr^^s^i^oj 
[ggioj^cj 3-1998-098866-1 

[ OH £| o] 2 H ] 9-2003-000 1 1 8-9 

[SS¥|gJS^e!SJ 2003-015686-1 

SSI EH 

[£S°J S^S^I] JUNG , HEE TAE 

[^SIM^S] 641005-1676718 

305-340 

CHSS^AI Sli 383-2 B 4*0 HUM 403 S 

[^3] KR 

S^SJI] LEE, SANG YUP 

[^eie^&ls] 640412-1025515 
, 305-330 

CHS^« A| A|^§ 919 ^OHDfeOHIhM 701 § 902 S 

[^3] KR 

I£S2| 9^5^l] JUNG , DAE HWAN 

[^oje^^S] 710901-1450724 



30-1 



10^160051140 - m^> iXf: 2004/2/6 



305-330 

CHEi^AI XI 919 gOHDFSOHI^ 701 § 902S 

[^3] KR 

[^921 S^S^I] KIM, BYUNG HUN 

[^SiM^m] 771216-1074412 

156-772 

MmmwM m*$=? ms2§ ^sohum 10m 1105s 

[^3] KR 

[SS°I 3§S;|J K0, YOUNG KOAN 

[^SiS^S] 730223-1009836 

[¥^g±S] 305-755 

[^] CH^§ ?! H J0infE 125§ 401s 

[^] KR 

OlxHS (2!) 

PIMSIS] 20 e 29,000 Si 

[Mtas] 13 s 13,000 a 

[^<y^l^&S] 0 3 0 S! 

[&A>g?Sl 19 S 717,000 S 

759,000 S 

[^3? 379,500 S 

[§¥AH#J 1. 22|A1- SAj|AH(£S)_m 



30-2 



102^0051140 #SJ 2004/2/6 

^. ^ofl ^2^, ?>5^-^7l7> CNT Sl^r ^"71 ^>5^7ll- sj-2{- 

3 ^7lS 7Mt CNT sfi^ofl cf^tb «H-£ el^^l- 3^ l-^sj-^ 

£ 1 
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JL^£ ^M-^ti. 3xfl^^- o]-g.^ «H-2-^^ {Method for Manufacturing a 

Biosensor Using the High Density Carbon Nanotube Pattern} 



CNT-DNA ^Ji^ DNA7> ^sRr 

5L 2^r 7]-s^7l7> CNT sfl^^r oJ-pI^S. 7Mtr 4^-, 7}^^ ^^-7]# 7> 

^1 DNA* ^^1^ CNT-DNA ^iL^°l DNA7> ^^V^ ^ASr M-^f^H 3°ltf. 

£ 3^ DNA7> sj-^ o_g_ CNT ^€ $H cfl^r XPS 

S. 4(a)^r DNA* ^itM 7l 7] ^ 7>s^-^ 7 l7]- CNT7> Jl^^l 7|^ 

(substrate) (b)^ #7l CNT sfl^ #ofl o^li^l 1^71 # 7]-^ DNA1- ^ # 

^.^^1 DNA# ^s}- ^-^^ ^ ^#^2}-!-, ( c )^ -#Ji3 0 l*l DNA-& 

.£ 5(a)^ o>d]^71S. 7M tr A oM CNT aflU <#<>)1 7>s^-^ ^7l# 7|-^1 DNA# 
^ ^Ji^ DNA* tiV-g- a]tJ Tj^-o^ ^ (b)^r >8\5L*H*1 

DNA* ^ <^ a]7J uj-Ej-vfl ^Jolcf. 
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<6> £ ^^^r 7>s.4^7l7> ftiM-i^H (carbon nanotube: CNT) sfl^^l 

<?> CNT^ 4^3. ^fl^ o] s-o^^l bJ-^ ^-4i*flS*l 

M-^D)E](nm=10^^ 1*1 el) ^JL3_ ^1 ^ #^o]cf. CNT^r -*M^tr 71313 ^ 

, ^71^ ^7fl« 0 V# ^H), JIJL^SI ^^^fl^l sls$ ^*Rr 

#H # ^^1 71^1 Al^flS. SU^r. 

<8> CNTfe &JL*m Q^^o) m°]^51, aV£*flsq- £31^ H.-^ «g ^ 

Ui^l T^^l ^0} ^fl^ i^uf A^o. _ a ol^ l; M-^37121 Zj-^ &X}&7.}3.*)<!] -g--§-^ o] 

<9> ^-71 a^tb -iR^-i: ^-4 ^^Ml -§-§-*>7l iflsfl &<£^ CNT* #AV-g- *r-g-*M ^ 

Tfl 71-5.71 Al^-^cf. ol^Tfl ^el-^l CNTlr^r ^3*! t^(ends) g £^(sidewal 1 )sj U^M! 

^3. -C00H SM*J-*| ^711- 7>^l7ll ^Cf. o]e^V ^--g-71* ol-g-^ol cfoj:^. ^S-g- 

&o)7] Al^o^ CNT^l ^# 7fl^5}7l£ €f>^t}. C-l l4o> 7 > 3j.flJ-3j 713-611 S) Sfl 

CNT^l 3^-71* -SH 7lS ^1^-*V J*:, ^- S^ofl *M1^# o]^( m i C ro contact printing) 7l^ 
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* S^<H1 'afl^^-tb JiJKNan, X. et al., J. Colloid Interface Sci., 245: 
311-8, 2002)^ ^$.7}2?i ^(electrostatic method)* CNT# 

JUM?1 SLJL7} ^cf(Rouse, J.H. et al . , Nano Lett., 3:59-62, 2003). =L^t\- #*Hr CNT^ 
^JL &^°] ^Sj-tJ-b c^o] o|o n ] i JI^Hfr ^ 

^ «o^# 3-§-«: *r &i=Hr 7\x]5L ^4. *reM $31^ -S^^ 

ol o.^^ ^-ol o}^ ^-^£)7l n*|£-o{|, ^T-fl^l 7fl^5]^7m ^ ^ofl 

01^ S^o^o) 95% ojAVol ^afl^^ Ej-Tjl 15}JL oirf. JB.^ cjyfl^ ^ ^?J:^1 # 

jL*r-g- *rfe «-^f^l 71^-g- ^}5L, 71^^ ^ MlH^H #*}<^ 

7>IL!- B}fAS, JI^^ « 0 ^^^ l^}^^, ^tgofl tfltr ^ ^l^-Sr 7fllHjRr 

<H> ^le, CNTS] ^7l^, tiVE*ti ^ S^r ^S^^-S. <?>^*V ^-g- o]^.^>c^ ( yfo)^^-^ 

* JL^^ CNT^ ^_7]^^9l ^sl-l- -f-^r *}-g-^#^l ^^7} ol^-^^ji oir4 (Dai, H. 
et al., ACC. Chem. Res., 35:1035-44, 2002; Sot iropoulou, S. et al., Anal. Bioanal. 
Chem., 375:103-5, 2003; Erl anger, B.F. et al., Nano Lett., 1:465-7, 2001; Azamian, B.R. 
et a I., JACS, 124:12664-5, 2002). 

<12> tr^l, ^-W^-alTi^ hV^-o_^m| rfl^^o] ^s. t o>a)ci( av idin)-«l-ol-2-^(biotin) «V-g- 

% * ^ flfe^l, Jl^VS 71^^^ CNT1- °l-g-*r^ ^.g. ^^*v nfo. f ^S}-*^ 
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91 w o v ^* ^^>^4(Star, A. et a/., Nano Lett., 
3:459-63, 2003). 

<13> uj-ol^^A^A^ CNT7V ^-=-«Hfr Sflol^-^ol ^Jl ftji ^ , Ajjro] £3H) nfl°- 

<?!#*H ^^1, ^ 85M ^r-g-^ >*MM aI^a^ ^ ^71 «fl^o|cf. Afls. 

-g: ^^n^ Al^Efloi ^Al^-fr^), ^LEflo.^, M-ica>ol^7l# £ 

°HM ^iL^v -§-g-7l#»^r %v#*fl ^ ^ol4. 
<14> ml-sji sjtol ^ afol^^lA-ls. 7fl^>7l ^ DNA 7l^ofl tfl^ 

^^7V ol^^ji 014. dna^i ^1*> 7 } $m cf<£tr 5flo]^ 71 ^#ol 7 fl«v 

3Sjlfe*fl, ^7fl eflol^-^oll 7RI- ^-g-sjji o^cf. aj-^^o] D naS 

^ ?lx= DNA A}^-g- Ji^*><^ ^-g-<33} Aj-oil ^iL^^l DNA» *±3L 

7}7} DNA 4]3L# £^ <f= HSLS. wpM^cf. 

<is> DNA Hi DNA ^3** 5L^r^^.S ^#^>7l ^«H^i- Jl##- ^-aH 

His-o]^ ^o\) 0]^ yfl^ (background)^- &<g *r S^^2l7> ^-S-^K °1 ^ 

tr X^a^s} DNA ^ #^#(platform)* ^7) $)n <£^7> aI^o} ^(Anal. 

Biochem., 266:23-30, 1999; Nuc. Acid. Res., 29(21): 107, 2001). 
<16> £E*1, DNA -£-^=r (hybridization) ^#<^1 tpcrtr -£^3^*11, Ai^ofle^ 

(Scanometric) , ^S^lH^ (Color imetric) 1H1 , i-t^a} (nanopart icle)!- °1 -§-tr 

u o v, 3, ^Sj- *}--§- ol-g.*}- ^(Science, 289:1757-60, 2000; Anal. Biochem., 295:1-8, 2001; 

Analyst., 127:803-8, 2002; Anal. Bioanal. Chem. , 375:287-93, 2003) 91^. 
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<17> ^Mg, CNT» ^^^ 6 M^ -5-g-*Rr ^Hl^r ^o) ^J-sj-jl &cf. ff3i 

^^^^ ^ DNA 3# (Anal. Bioanal. Chem., 375:103-5, 2003; Proc. 

Natl. Acad. Sci . USA, 100(9) : 4984-9, 2003; Anal. Bioanal. Chem., 375:287-93, 2003) -f^l 
=l$o]x%. CNT* 7lti>o.S. *r tHHmulti layer HI ^ ^-§-£-7> ^^-^ S^^^l ^Jl ^7]^ 

<18> ^flS*^ W>ol^oflA-1 HV-g-^^l- 71^^] ^ 

0 l-§-*f^ H o v ^°l 7H V ^^MM-OToriba, A. er a/., Biomed. Chromatography : BMC. , 
17:126-32, 2003; Raj, S.U. et al . , Anal. Chim.Acta, 484:1-14, 2003; Peggy, A.T. et al., 
J. Microbio. Meth. , 53:221-33, 2003), ^ ^3^-7)1 £?$%t ^ 9l±r 

^£--£r u o v ^#°l ^1^51^ CNTHf^ -SUMM ^Jl^ 0 l 33- ^>^li SU^. 
<19> JL^JE.S1 CNT ^E^H^ (mult i layer)!- ^1:^ H j?H DNA* ^-^tr ^1^1 

^tf^r^r DNA* ^#s>^ «j-^^r Tfl^-^-^(genotyping), 1-^^°! 3^ (mutation detection), 

^ ^(pathogen identification) tMI -H-g^r^f. PNA(peptide nucleic acid: DNA -ff 
*>*H)# ^^(single walled) CNT°fl $1*1 ^-oj^jo^ jl^ji, s.^ DNA^- #iL^o.5. ^ 

^*tr ^-^17> &cf(Williams, K.A. et al., Nature, 420:761, 2001). ^71^- 
*)-^o] h o v^^. .g^fl ^-e)Jl^f#sfl^.B)^.l- CNT <Hefl°H -2..^^, ^VM^ ^(guanidine 
oxidation) H o v ^# ^-*fl DNA* 3#*r «flS. ^^(Li , J. et al., Nano Lett., 3:597-602, 
2003). o}^=-*- CNT* t>H_2.^>Hsl ^ 7fl ^.ofl ^J-g- o>qcf. 

< 20 > ^le, CNT* °]-g-*r -H-g-^ w r °l ^*^flA^(W0 03/016901 Al)7> %t&\*\ 7} 

£ $H <g A>-g-*H CNT* tiHt^zi <^ s^i* <2 
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<2i> olofl, ^ ^^^j-l:^ ^*>^ -f^H ^^8- **>^ CNT* ^ = 4^717} 

CNT sflli-g: ^^tb 4^-, #7l CNT ^Id*!] 3 -9 3* sf^H o_5. ^1^- 

<22> £ fl^ojj ^^-ofl 3^42} .H^JE^ CNT sfl^Hl «H 

<23> £ aV^cq t^s. s.^ o. ^. 7l CNT-WMiLAiH-I- ol-g-5>c^ cfoj^ ^=.0} yj.^ 

<24> A o V 7 ] S.^^. ^§>7l ifl^H, 71^ tfofl -H^€, 7> = 4^7l7> CNT^ 3fl 

7>S^7l^ ^^Rr ^7l» 7>*[ «>o1jO £)^E^7> 5*-^ S^r 

^ ^*fl &tt £* ^ CNT-«><>1.2.4H* a||^th=h 

<25> £ >|}-tg-g- 7)^ #oj| 7>S.4^7|7> CNT^ 3fl&i# #71 ^4^7)^ ^ 

Wtt ^-g-71^ o>n]^7l ( ^1*1^71, ^71, E]-§-7l £ ^S^S. ^ € 

^U-fltrlc 7 l ^a> 71> E^#7l * ^€ 3-<HH ^€ ^-g-71^1, #7] 5}-^- 
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z\ *|-g-7l<4 ^*Rr ^-§-71* 7>^1 H>o]i el^e)* 3*^3 sl^ ^^-ai^ 
3# f^AS. ^fe CNT- *1-°1 -2-^1 *1* ^I^th 
£ ^°11>H ^"7) CNT ( a ) S#ofl o>D]^7l7l- 71^4 7|-s^7l 7 ]- 2r:# 

^1 CNT ##-g- ^*Hir #7ll; ( b ) # 7 ] CNT #^57]. c]o>ni^l -8-7l5)-^-l-^; «>-§-a1^ #7] CNT 

^7)o]- D J #-g- ^^Al7lJl, #71 $-7)*}^ 7>=4^7l7> CNT* ^ 

CNT* #31; 31 (c) #7l (b)#7ll* n s] #4*M CNT ^4 ^-7lo}# ^o] n s] HLJl 

^711 3#*H 7>^^7l7> JI^£ CNT ^li* ^<5Rr #7fl-I- 7i*l *)2i^ ^ SU^K 



SE*V, (a) S^l oj-clic.71 7> 7l^J^ 7>s^7l7l- CNT* 

Aj^ #7] ^1^7]^ ^-71 7>5^-^7l #°ll H^l^ 7 )£ S#^l CNT ##-g 

^*Kr #7fl; (b) #71 CNT t)°\*±A ^-71^1-g- tiV-§-Al^ #71 CNT ##3H1 -£-7l 

^-^A^lJl, #7l -B-^oV^jq- 7>s.4^]7| 7 } CNT* «V-g-Al^ CNT* 3^Rr 

#711; (c) #71 (b)#7il* n5l «>^-s>c^ CNT -°r7lo># %-o) n s\ JilJrslTll 7j-s. 

^g7l7> -H^SE. CNT 3)1 ^-g- #711; 3l (d) #71 7>s^7l7> JL^i 

CNT sfllH #7l 71- S 4^ 71S} S^*} *MM* 7}*\ V}o]£_ E^Ei* S^r 

#el5|-«i}-3 o.s ^^171^ #711* ifs^ *^^-S. CNT sflEio)] t»>oi^ el^E^V 
CNT-wl-c,l^.^!A^ ^tij-aj-g- ^1^-^-cf. 



30-10 



102^0051140 %% 2004/2/6 

<28> -g- 5E*V, ( a ) S^ofl °}v}±7)7} 7]^3)- 7>s4^ 7 |7> CNT* 

*1*1 #7l ^>Dl^7li4 #7l 7} s Tl^ ol-njc ^^.o. 7 1 ^ &^<>fl CNT 

*§#*Hr #31; (b) #71 CNT ^4 ^o>ol^l -fr7lSj-^l~fc tiV-g-Al^ #71 CNT ##$H1 -R-71 

#-g- ^ ^ A] 7) Jl , #7l -B-7lo>n]4 7>s^-^7l7} CNT# ^-g-A] ^ CNT* 

#711; (c) #7l (b)^Tlll- n s\ *m*}<^ CNT #4 -R-7lofnl ^o] n s\ JZ3l£\7\] aJ^SH 7V = 

^717} 2r:#£ jI^S. CNT ^fl^-i; *g # #7fl ; (d) #7l 7>5^7l 7> CNT 

#71 7} 713J- ^*Hr ^-%r7)Q °}*}±7] , £3]*li=7l , ^#7l , El#7l £ ^S. 

31-2.3. ^BM^ #-8-71 # 7>^1^ 3^ #l! 5. #31 ; * 

(e) #71 7fl^ofl ^l-Sfl o>°1^7l, ^1^1^71, ^#71, El ^71 ^ 31.2.3. ^# £ S 

ofl^l Aj^^ s^J-aJ #-§-7Hl A o > 7 ) #^-71^ ^^>^ #-§-711- 7>^1 ti>ol^ El^E-11- 

Stt IrSlSj-^-^AS ^^Vtt #3l» i^Hr 3* ^8-2-3. CNT sfl^ofl 
Bl^Ei7> oi^ CNT-w}°1.2-€>H£] ^l2:#^-ir ^tb^. 

<29> -g- ^-^ofl $X°]*\, 3-^) #^-7l7> 7l^^r 7}^-§r o\u}±<£QSLX\^&0_ 

3_ ^S)*H ^-i: t #7l 7l^ S^oll o>nl^7l^ ^s>^ fl^ofl CNT lr 

^17171 ^flli^Efls. ^J* f^!^ ^ ^ ^Cf. 

<30> 5E*V ( wv^ofl olo^A-1, # 7 J o>pl^ 1 7l7> 3flEi^EllS ir.#^ 7l^£- o>nl^ 7 l7> 

71^^11 I£e^|AE o. 7 )^«.^ $#*M ^ ^4. ol^*V sflH^l CNT^r 

S^r ^ a ^15 ^% J£^r JL^§ ^ , 0-71^^-71-51 M-^nflEio] ;gO-ofl^ CNT 
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<31> ^7) 0\V}±7)7} UflBi^EflS- 71^-^ tiV£*H ^J^H'^HMJ ^-g-S)^ I£ 



<32> f^f StV, ^"71 CNT-WH.2.4*H# °l-§-^ ^ w}oj£. Ej^E^ 

<33> ^ o. cc*i- ) u>o]^. e|^El7> DNA^l CNT-DNA ^ ^ #7l 

CNT-DNA^# ^-§-^1-^ 3 -i- ^8 -£-3. ^ DNA 3 #^-8- *H^W. 

<34> i^ofl ?>=4^7lS4- ^*Hr ^-§"71^ <>}*1^7l SE^ ^^71^1 ^ 

<35> ^ «V^ofl o X o]a] j V }o)o_ e^E^ ^S-^-^71, o]-pl^7l, ^7], <gz\)f>}^ 7 ) , HL^r 

^^711- 7>^1^ 3^7]^, ^fc, °}^-ih ^E]=, ^(DNA, RNA), *l^ f 3^ 

S3 ^« § ^ 9X$= , «], ii, IH^I-, 

SE^r 7lE|- ^O-Eflo] ^l-^ol^, w>^-3i^7fl^ (DNA, RNA) ^^^^4. 
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<37> £ ^olM A }-§-^ •CNT-wW-S.^M' -g-offe CNT Bl^E)7> 5j-«M BE 

^ l-elsW^-^ 9X1= ^-i- ^.l^Kr 7fl^o.s. f jl^s. CNT sfj^oi] «H.SL el^Ei 

<38> ^ ^6)1 °X°]*), *^BJ ^ PDMS5. ^€ ^1 



<39> ^oflA^ CNT# ^-g-^Cofnl^yl)?} ^1 7)^ ^-g. 

-i-*H ^ ^£1- t'I-s ^-^7)7} cnt sim -8: 7fl^-«V 

5M ^ CNT-W>^A^1^1- ^^-5r}«4. 

<40> a. ^ofl <a\^ t CNTlr ^H*H #^5.^1 ^a]^ spg^ ^Efl 

7)^2) iMHH Qi5\±r ^^Hl Q*}^ S.<&4\ 3tfl^-i- ^ olcf. sj. 

fl^o] ta^o} ol-g-^ ^ 01 s.^- ji^>q- f T 7]^^^-l- oi^H ^HH 

* ^71 #Sfl 71^51 7fl^^>^^. 



5 4^71 71- Jl^SL CNT Sfl^oll ^7} ?}H^7|2f SbS"*}^ 
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<42> °}V}±7)7\ JLUS- CNT 2flE}ofl ^-71 ^1 <4 «V-§-^ ?}H^7| £^ 

<43> ^Mg, ^-71 7]-s4^7l 5Eb o^l^MS}- ^Srb ^-g-7ll- 7MM &b W} 0 l-2- ej^E] 

- «-aj-A] 71 71 3*lHb, ^71 7>s 4^ 7 ]7> CNT 7}ML^7}$\- ^*)-b 

2]-g-7l^ 4*aj H>ol^. ^^E^7> $>lb ^-g-71^ ^*>b ^7}^ 

^E CNT sjj^^l S|-*M £b #E|5f*}-^JL ^^-Al^ ^ ojcf. 

<44> cfl^tfl, El-i-7]!- 7Mb Hl-OjO 2^Eil- ^-^M ^ b ^j-S^Aj^^ ^^-^ s[ 

^ ^-§-7]^ ^-§-71* %-X\o\) 7Mb Sj-W^^: ^-g-SM 7fll5}oi E^ 4^7 11- CNT 

3fl^ S.^} Cf-g-, S-S -g-*fl #7l E1-&711- 7Mb 

^ 5a4- 



<45> >£^ofl $}oH, CNTb 4^ ^^7} °}7}^ ^ ^JE-Hf- *H*^ &5L^ 

<H(nanowires)l: -f-^fl ^€<^1 ^ 5a , °MAi u}.^- ^o] ^^ 7 ) + ^ o)^ 

s}^ ^^€^>S (Science, 275:1896-97, 1997), sfl 

^ °l^r ^(implantation)^ ^ El ^ (sputtering)* ^l-g-^M ^7} 
^ 5Ub ^ $14. 
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3£r ^^1<H1^ 7^ XHlTfl flo^ ^Olcf. 



<48> -S- ^ofl^ Af-g-S}^ CNT^ QSLV), A]#S)±r ^-g-*]- 

7i4, U-^ofl ^5- 9X^. ^rtb CNT» tJ-^l A>-g-^ 7 ) 

^ CNT^ M ^/^^ ^-§r 7>s.^^-a]^o> *Vcf. 

24^1^ ^-<£ £Hf-Al?l tf-g-, 0.2^ ^, H <^4#1- #7> 90°C^l^i 45*1 

# 4# ^4J^sl^^4. ^o-n^g- 5]^ O.lAfln €^5- <^4?t 4~§- 32^1 

^4. n=-^7l7> CNT« ^fHr 2E^ -H-7l^-nflcfl ^aJ-a] ?J t}-g- , O.ljOTl ^ 

s ^4^^ <^*i- a 7)1- ^ cnt# ^^^4. 



<50>^A]ofl 2: o|-Pl2 E ,7]7> Sfllg^EflS 7]^ ^l^J- 

<51> ^ofl <&o]A) t 7]^ >#6j| 3fl^^Efl^ c>n) ic 7ll- i^#Al7l7l ifl *H 2 7>^) «J->3-§: 

^V-g-^" ^ 3}*flTr -f}-ii|, -g~§-^E}7h ^4^, PDMS (polydimethylsiloxane) 

71^ Aj-ofl -H-g-*h iSiiflT^B. -fr7l^Xl- 3flEi# cf-g- > tf 7 ] sfl nf^ 

HS. *>oJ oful^^Zj^-Al^]^^- S^ofl JL^sr}^ o]-i3|^7]l- 7l^S^^l 3flE}^EflS f] 
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2^ -fM^*} sfl^i-a: *§^*H ^1^7l# 7l^S^<^l 3fl€«3- ^014. 

SR-*?-*l#4L 10-2003-0032514 J: ^ 10-2003-0037752^^ «J-«H o]sfl ^ £»nf. 

<53> >*U]cfl 3: -H^Jt CNT Bflli^l *g>$ 

<54> ^A|<^1 lofl^ ?j-=4^7l 7> CNT* 2°lH 0>tJ]i^7]7} 3fl ^ 

^Efl^ 7]^^f «>^-Al^ -# 7 1 7>s^7l<4 ^-71 o>nli^7l ^1 oj-n]£L :f^g- 

7l^ #°fl CNT ^^W. 

<55> ^ofl^^ o\v\5L #^l*>7l ^<5><^, 

DCC(l,3-dicyclohexyl carbodi imide) , HATU(6M7-azabenzotr iazol-l-yl ) -1, l:3,3-tetramethyl 
uronium hexaf luorphosphate) , HBTU (6Kbenzotriazol-l-yl)-l,l,3,3-tetramethyluronium 
hexaf luorophosphate) , HAPyU (0-(7-azabenzotr iazol 

-1-yl )-l , 1 :3,3-bis(tetramethylene)uronium hexaf luorphosphate) , HAMDIKC 

- ( 7-azabenzo t r i azo 1 - 1-y 1 ) - 1 , 3-d i met hy 1 - 1 , 3-d i met hy 1 eneur on i urn hexa f 1 uor phospha t e ) , 

HBMDIK 
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6Hbenzotriazol-l-yl )-l,3- dimethyl-l,3-dimethyleneuronium hexaf luor phosphate) ^-Ir, «1| 
°}^(base)5.#| DIEACdiisopropyl ethyl amine), TMP(2,4,6-tr imethylpyr idine) , MUN 
-methyl imidazole) ^~§: Af-g-^ %o) H>^-3j«fcf. SfV -g-nfls. *l~g-^ nfl T^^l^ 

EDC(l-ethyl-3-(3-dimethylamini-propyl) arbodiimide hydrochlor ide)# A}-g-Sl-:il , 711-^^1^ 
iL2:a(|.S*l nhs yV-hydroxysuccinimide), NHSS(N-hydroxysul fosuccinimide) ^>-§-^V^ 
«>f-^^>4. 7i#*lMl^r -C0OH ^-8-71 14 -NH 2 *MM7} o>p] ^ ^^-(-C0NH-)# ^*Kr 

«H, ^"71 riflo}^ SL2r*l*r 7l*^^7> o>p!^ ^^g. nfl jr-§--g- ^ ^ $1 

<56> cf-g-AS, 711H1 ^^-o.^ Y^Me! CNTSf °1^ oVnlic; 7>^1 t^o}^! 

<57> ^ofl &oH, ^o^l -B-71 3^#3.*r HN 2 -R!-NH 2 ^ 3**H1€- #^-g: A>-g- 

« ^ ^4. ^7]a^ Ci-20^ JE^sH^fK S-XS^SH^-fi- «oH^ 

■8-71 71 ol tf. 

<58> n ?}5=L^7)7} CNT^- ^^^1 -fM 5j-^#^^ -g-^- til-S-^ O. 

S. CNT #4 -8-71^ #ol n s] JH^slTll ^#S}<*| 7l-s^-^7l7> ^#=1 Jl^£ CNT 

<59> J$ 7 ] 7]-s^-^7l7> CNT 3fl€^ ^"71 ^ = 4^712} «>-§-S>^ ^ 7 }(o\xi} 

^7l, ^7) f-)Sl- ^ u}o)SL ^^B\7\ 7>*U ^-%r7}<% ^t}^ ^7}(o}tj] 

^71, ^7], t\-&7], ^Efl§1^7l f^H 7}7lfe Af-g^ 7 fl^§ ^ 

A oM 7M°fl ^>-§-^ *r sM^-i-^S.^ HN 

30-17 



102^0051140 #^ ^^>: 2004/2/6 

2-R1-NH2, NN 2 -R 2 -SH, HN2-R3-OH, HN2-R4-CHO f-* ^ 514. <^7H, Ri, R 2. R3 ^ R4 



<60> ^ujofl 4: CNT-DNA ^ *fl^ 

<6i> ^X|afloflA^ 7>^4^7]7} 2xi#^ CNT Sfl^H DNA* 3^3-2.3. ^^1^ DNA ^-fr 

^l^V^cf. 2<*fl^ ?>s.^-^7l7> ic#€ CNT DNA^I *MMt 

DNA »l^>^cf (£. 1). 4^ u o Vl 3-°S, -M^H] 2<*IM 7}^ 4^71 7} CNT 

sflElofl o^ofl o>p]^ 3)-g-7l# 7>*] r^o^Tfl ^-7^ttS 7fl^^><^ o>p1j^ 3|-#7l# 2^#A] 
?J 4^-, ^"71 6Hii7H DNAS] 7}= 4^ 71-1- ^-tsH DNA ^* (£2). £ *H 

-g-*"M CNT-DNA^* ^l^>^cf. 
<62> ^1 : 5'-TGT GCC ACC TAC AAG CTG TG (C3)-3' 

<63> CNT sflei^Hl DNA£) <^^r, S.-E- DNA7> 91^7} (phosphate group)!- tr-ft-s^ 91^ 

^-^r cl-g-^>^ ^(phosphorus) ^*H1 tfltr XPS (X-ray photoelectron spectroscope) 

SHl^rS*} (£• 3). 5L 3*IM J£^°l, XPS S^-g^o))^ o]o] ^#S]^o.^, o] S 
CNT DNA7> 9l^rSr ^9}^ ^ 9l9X^. 



<64> ^UJofl 5: CNT-DNA °l-g-*r £>$S?- «>-§- 

<65> ^Al^l 30^ ^ti)£} DNA ^^Sr ^(hybridization chamber) ^1 cf-g-, 

CNT7> -*j*-$Hl ^^2}- -g-°«-g- ^^J! ^1- ^V\^B±°]IL£. ^534. °1 
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-^-£7}- 3XSSC(0.45M NaCl, 0.045M sodium citrate), 0.3% SDSCsodium dodecyl sulfate^}- 

7H1£- ^cfofl FITC( fluorescein isothiocyanate)7> ^>7l 2* ^-g^r^tr. 

<66> 2: 5'- CAC AGC TTG TAG GTG GCA CA-3* 

<67> ^ ^e)ZL^-#efl^E)^ 7}^9] til^-o)^ ^^-o. ^^^ 7 ] <fl*>o} f o] 100°C^l^i 

2£-# « 0 >*1*V ^, 12000rpmAS 2£-# ^^t}^. ^5)~g- «?HI*1 -§-^°l 

3* ^"71 ^*fl 7 ).o} _o = 3J)lo] ^ofl 3XSSCC0.45M NaCl , 0.045M sodium 

citrate)!- 30^ ^^cf. g-ji 55 T; 10*1 ^l^^f. 

<68> lOAm ^, ^sj- ^t^l- ^2:<HH z^^o] 2XSSC -§-°JHl 2-g- ^ ^-e t}-8-, 

0.1XSSCC0.015M NaCl, 0.0015M sodium citrate) ^ 0.1% SDS -g-^H 5^- #e ^, 

O.lXSSC^l 5-g- ^7} -^sm. DNA ^ ^ -g-oj}_g. ^71^71 , ^ ^ 

£-E|7l ^1 ^JL 600rpm.2.3. 5^-?l ^^sl^^k 
<69> ti]-o^ ^ -g-s^Jl^^Bll^El^ ^cj-ofl Efloj^iysH &tt FITC* °) 

D#-§: ^^^V^^f. ^JoMH 5000 (ScanAr ray 5000 Packard BioScience, 

BioChip Tecnologies LLC) *1 M] ^ *1 ^ 2f ^;eo^]o| ufola^o] i\]o] 

(QuantArray Microarray Analysis Software)* (£4). £ 4(a)^ DNA* 1^- 

A]7]7l #2] 7]-s^.^ 7 ]7> ^#sl CNT7> JIL^S. JL^sl 7] ^ (substrate) 2.^#, (b)^r A 0 M 
CNT sfl€ of°1^7l ^^-711- 7>^1 DNA* l^l^l ^ tfiiaJSl DNA* ^s}- «>-g- *1?1 

^M^r*, (c)^ -#Ji*H*l DNA* «V-§- *m ^-fs) 

*r» 

30-19 



102^0051140 #^ 2004/2/6 

4(b). ^14, lr^JL^r#5fl^.E)^7l- JL^^H CNT *fl€Sl ^4 CNT *HfH ^ 

* nflfe «§%<>1 M-44-*l ^ 5a&4 ((a) ^ (c)). ol ol^-oi^ ti} 



<70> ^lA]afl 6 

<7i> ^ 2<HH<4 Qo) o>p] 2^713. 7M€ CNT^l 7>s^.^j ^ ^^-7l# 7}^\ DNA ^(a^ i)-g- 
s}-*MA5. DNA ^ ^]^e>ji, ^A]<m 4^ -§-<H*!: £^S* ^*3*}^4 C£ 

5). £ 5°\]*\ (a)^ ^Ji^Sl DNA* ^^1^1 ^ *-o} ^ ^^^j^o] j7 ( ( b )^ Aj-^^o]^] <g 



CNT* <gcH*|^. Ji^^B] CNT 3flE}°)l w>ol o_ e|^E-11- 3K V 3 0.5. ^Aj^ 
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<73> M. *gv$6\) 4H^ ( ?}S^ 7 ] 7} CNT 3flt! BE^r ^"71 7>S^ 7 )^. l}<#^ ^ 

aj ^-g-7]S. 7Mi> CNT sfli^H cf^tt 3-^3 iE^ #^s}-*}-^ 

CNT- «H -S^o] ^l^-ol 7]-^5>^. 
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i] 

-H^^, 7>s^7]7> ^M-ic^- ti.(CNT)^ Sfll^H ^-71 7> 

[^T 1 * 2] 

jUH^Sj- ^^Rr ^-§-7]^ ^1^71, ^^cy] ^A}-7l, ^#71 * 

^oflA^ A] 6] ^ ^-§-711- ^^Hl 7>X1^ S^^S. 7Mt ^-B-, ^"71 7fl iHl ^ «fl ^ 

^ 0>Dl^7l, <£l^£L7}, ^71, E^7l ^ ^5L3UliiL ^--g- 
?H, 4-g-7]sq- ^SRr 4*711- 7]-^ HL^ 

3] 

^1*J- HLfe ^12%H1 &<H*1, ^liL Sl^E^ SL^7}^, Z\ZtEL, o}xj)^ t ^JEl, ^ 
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[^n 1 * 4] 

*)13*cH &°H, w>o]^ &)^E^ ^(DNA, RNA)<y 3* ^ 

CNT- wV<>1 -2-^*1. 



5] 



Hfe *H2^ofl sa°H, ^-71 CNT ^id^r *}7}°) »^ ^lss]^ ^<y# 

AS ^ CNT-«}°1.2-3H : 

(a) K^.o\) °\v}^7)7} i^#5} 71^4 7>s.4^7l7> CNT* «>-§-Al^ ^-7) o>p1 
±-7)9)- #7] 7l-s4^7) ^-ofl o>d]= ^^>g- S^ofl CNT ^*Rr #31; 

(b) ^"71 CNT ^of^^l -fMs}-^-|-g- tiV-g-A]^ CNT ^3H1 ^-§- 
^A^lJl, Aj-7] o.7]o>ol^ ? }54/l 7 | 7}- CNT» «V-g-Al^ CNT* 3#*Rr #31 1 ^ 

(c) (b)^^!- n2] ^sl-c^ CNT #4 -fMoj-n] f^o] n s] mj:£}7fl ^f^H 
4^71 7} ^#^1 ZL^£ CNT 3j)E}.g- ^<5Rr #7fl. 
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7] 

^16*oH] 91°]*], *t&7}7\ 7}^ 7l^# oVult^^-Al^^o.s. 



8] 

^16^1 #7] 71^ ^#^1 o>n]^7l^ CNT-fr ^^17)71 



9] 

CNT-«>o] o_^l^o| afla^^ : 

(a) °}v}±7)7} 7)^A 9}^^7]7\ CNT* ^ ^7] o^n] 

^7l<4 ^-7) 7> 5.-^^71 ^Vofl o|-n)£L ^^a]^ 7l^ X^ofl CNT ^r#^r ^*Hr #3] ; 

(b) ^7] CNT t^o}^ o_7lS).^-°.^- H}-g-X|^ A o V 7 ] CNT cl-^^ofl -^-7lo>tf| 

^-71 -f^o}^ 7>s^-^7l7]- CNT* ^ CNT1- 3#*Kr ^1 ! 

(c) (b)^7ll# nS| tiV^-s]-^ CNT -B-7lo>'?l %-o] n s\ ^Lsls]?)} ?1^-5}o] 7> = 
^7l7> JH^JE CNT 3fl€-i- ^*Kr #31; ^ 

(d) ^-71 7]-5J±^7}7> i-^^ ZL^£ CNT 3fl^<Hl -# 7 | ?}^^7]S\- ^*}^ 
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I^IJ- 10] 

cfg-o} i^Vfe ^^SLS. *}±r CNT 4<eH &)^^7> CNT- 

(a) S^ofl ^>nl^7}7l- ^^7} 7} bz.%& CNT* «}-§-Al^ °H 
^7lSq- #7l 7}^^-^ 7] #ofl 0>d] = ;g^g- ^^A]^ 7]^ S^l CNT ##^- ^*Hr ^"Tjl ; 

(b) &7] CNT c]^^ -e-7l^## ^-§-^1^ ^-7] CNT ##3H| -6-71 oj-ijl 
^^A]7lJl, ^-7] -fMofW 7V = 4^7)7} CNT* «>-§-*l?l CNT» 3#*Rr ^1; 

(c) ^7} (b)^^ll- n s| a>^H CNT %A ^7}o\^\ %o) n s\ MS.S\t]} 
^-^7l7> CNT ^€-1: ^ ^ *>tt #711; 

(d) ^7] 7>S.^-^7l7> JL^JE. CNT 3fl€^- ^"71 7> = ^-^7l2]- ^sRr ^-%r7}9\- 
°H^7l, ^1*1^71, ^71, El #7] ^ te^0.3L ^K V ^ ^-§-711- 

(e) ^>7l 7M<>)1 *}*1^7l, ^^1^1^-71, ^71, E^#7l ^ ^S-^S- ^ 
^€ ^-g-7Hl ^7l ^J-*^ 3l-g-7lSl- ^*Rr ^-g-711- 7}^ W>c>l£. ^ 

i3Ei* 2}-^ 21^ #35^3 #31. 
ill 

^19*J- *!U0*cMl SI'H^, X^<i ^Volii 4-§"7l7> 7l^^ 7l^# oVnl^^^ 
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m^-ty i2] 

^19^- SE^ alllO^Ml 5a°W, #7] 7}^ a o>n]^7l^ ^5>^ $)*]6fl CNT# 
[3^*8" 13] 

14] 

15] 

^19^" Stt ^110^-ofl 71-^4^714 ^*Rr 2J-8-7] fe- o>n]^7l ^ 

^7]<?] ^$<L£. 

16] 

^19*J" 3^ all HTM StM^I, ^OT^r 1L±7}^., &]^, oj-n] ^AV, ^E}JEL, £ 

^A>(DNA, RNA) , S^Ei ^^oi ^ ^-^3 <5>^ 
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17] 

1*8 18] 

*)U*J- 5&tt ^12%H1 w>ol^. sl^B]^ DNA«?1 4^!^ ^ CNT-DNA^ . 

19] 

*U8lM CNT-DNA^# °l-g-*}^- 7 A^r ^ DNA «]--§-Sl ^#«o v ^. 
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IS. 51 



(a) 



*:mr- -im 




( t>) 



<110> KAIST <120> Method for Manufacturing a Biosensor Using the High Density Carbon 
Nanotube Pattern <160> 2 <170> Kopatentln 1.71 <210> 1 <211> 20 <212> DNA <213> 
Artificial Sequence <220> <223> oligonucleotide for DNA-chip <400> 1 tgtgccacct acaagctgtg 
20 <210> 2 <211> 20 <212> DNA <213> Artificial Sequence <220> <223> oligonucleotide for 
DNA-chip <400> 2 cacagcttgt aggtggcaca 20 
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